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(57) ABSTRACT 

A system for providing immediate access to detailed infor- 
mation about a wireless call. The system includes a first 
mechanism for placing a wireless call. A second mechanism 
times the call to provide a call duration value. A third 
mechanism computes the detailed information from the call 
duration value and a predetermined value associated with 
the call. A fourth mechanism displays the detailed informa- 
tion. In a specific embodiment, the predetermine value is a 
billing rate associated with the call and the detailed infor- 
mation is expense information. The third mechanism 
includes a computer that runs software for computing the 
detailed information from the call duration value and the 
billing rate. The software includes a routine that detects 
when the wireless phone is being used for a call and times 
the call. The software also includes a mechanism for pro- 
viding user-selectable parameters for controlling the third 
mechanism. 

The user-selectable parameters include a first parameter that 
indicates use of one or more address book categories or lack 
thereof. The address book categories each indicate one or 
more calls to be tracked by the system. The user-selectable 
parameters further include a category for association with 
newly provided detailed call information, a per-minute bill- 
ing rate corresponding to the predetermined value, and a 
type of currency to be used by the third mechanism for 
computing expense information. The software generates an 
expense report listing the detailed information in response to 
the receipt of the user selectable parameters and any other 
received call identifiers. In the illustrative embodiment, the 
fourth mechanism includes mechanism for displaying the 
detailed information in approximately real-time and 
includes a mechanism for automatically displaying or stor- 
ing the detailed information upon completion of the call. 

3 Claims, 3 Drawing Sheets 
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SYSTEM AND METHOD FOR PROVIDING 
EXPENSE REPORTS TO WIRELESS 
SERVICE SUBSCRIBERS 

BACKGROUND OF THE INVENTION s 

I. Field of Invention 

This invention relates to communications systems. 
Specifically, the present invention relates to systems and 
methods for tracking and displaying charges incurred by 3Q 
users of a wireless service. 

II. Description of the Related Art 

Wireless communications systems are used in variety of 
applications involving the transfer of voice and computer 
data files over a wireless channel via a wireless phone or 15 
other device such as a laptop computer. As the popularity of 
wireless services increases, so do the demands of wireless 
service customers. To remain competitive and meet the 
demands of customers, wireless service providers must 
continue to incorporate new user-friendly features into their 20 
wireless devices. 

Features for reporting call duration and current expenses 
are particularly desirable as customers may wish to tailor 
their service usage in accordance with current expenditures. 
For example, customers such as attorneys may wish to keep 25 
track current call expenditures to facilitate client billing. 
Currently, to access expense information, a customer must 
wail for a statement in the mail or must make an additional 
phone call to the wireless service provider. Unfortunately, 
the additional phone call is often inconvenient may result in 30 
additional wireless charges, and waiting until a monthly 
billing statement arrives is undesirable, especially for cus- 
tomers wishing to budget usage in accordance with recently 
incurred expenses. 

Some wireless phones include a call storage feature that 35 
stores information, such as call duration, pertaining to 
several most recent calls. Unfortunately, to determine call 
duration, customers often must navigate through a series of 
esoteric software commands. To estimate charges for a given 
call, a customer must manually calculate the charges by 
multiplying the call duration by the rate per minute. Manual 
expense calculation is often inconvenient and may result in 
reduced phone battery life as the user scrolls through menus 
to access information about the last call. 

45 

Hence, a need exists in the art for a user-friendly system 
and method for efficiently generating and displaying 
expense reports detailing a users current charges and call 
duration for a particular call. 

SUMMARY OF THE INVENTION 50 

The need in the art is addressed by the system for 
providing immediate access to detailed information about a 
wireless call of the present invention. In the illustrative 
embodiment, the inventive system is adapted for use with a 55 
wireless phone and includes a first mechanism for placing a 
wireless call. A second mechanism times the call and pro- 
vides a call duration value in response thereto. A third 
mechanism computes the detailed information from the call 
duration value and a predetermined value associated with 60 
the call. A fourth mechanism displays the detailed informa- 
tion. 

In a specific embodiment, the predetermined value is a 
billing rate associated with the call and the detailed infor- 
mation is expense information. The third mechanism 65 
includes a computer having a memory for storing the call 
duration value and the predetermined value. The computer 
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runs software for computing the detailed information from 
the call duration value and the billing rate. The software 
includes a routine for detecting when the wireless phone is 
being used for a call and timing the call. The software also 
includes a mechanism for providing user-selectable param- 
eters for controlling the third mechanism. The user- 
selectable parameters include a first parameter indicating use 
of one or more address book categories or lack thereof. The 
phone address book categories each indicate one or more 
calls to be tracked by the system. The user-selectable param- 
eters further include a category for association with newly 
provided detailed call expense information, a per-rninute 
billing rate corresponding to the predetermined value, and a 
type of currency to be used by the third mechanism for 
computing the expense information. 

The software may receive identifiers, if available, indi- 
cating if the call is a standard incoming call, a standard 
outgoing call, an outgoing data call, an incoming call 
waiting call, an outgoing conference call, or a missed 
incoming call, a dialed number for outgoing calls, a caller ID 
number for incoming calls, an ID of a matching entry from 
an address book of the wireless phone, a time at which the 
call is placed, and the call duration. The software generates 
an expense report listing the detailed information in 
response to the receipt of the user selectable parameters and 
the identifiers. The detailed information includes a date on 
which the call was made, an expense category as chosen via 
a user-selectable parameter, a type of currency as chosen via 
an additional user-selectable parameter, and a cost associ- 
ated with the call. The detailed information also includes an 
attendee list containing information pertaining to one or 
more parties involved in the call. 

In the illustrative embodiment, the fourth mechanism 
includes mechanism for displaying the detailed information 
continuously in real-time and includes a mechanism for 
automatically displaying or storing the detailed information 
upon completion of the call. 

The novel design of the present invention is facilitated by 
the use of unique software running on the computer within 
the wireless communications device of the present inven- 
tion. The software maintains information pertaining to the 
call such as call duration and cost per minute that enable the 
software to readily display expense reports pertaining to 
each call. The expense reports may be categorized in accor- 
dance with an expense type, which facilitates accurate 
record keeping of calls made and received. The ability of a 
wireless phone to keep such records is particularly desirable 
as wireless phones are often employed in important business 
applications where accurate and timely expense records are 
important for billing purposes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exemplary diagram of a wireless phone 
constructed in accordance with the present invention. 

FIG. 2 is a flow diagram uf software of the present 
invention adapted for use with the wireless phone of FIG. 1. 

FIG. 3 is a more detailed flow diagram of the cost- 
calculating process of FIG. 2. 

DESCRIPTION OF THE INVENTION 

While the present invention is described herein with 
reference to illustrative embodiments for particular 
applications, it should be understood that the invention is not 
limited thereto. Those having ordinary skill in the art and 
access to the teachings provided herein will recognize 
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additional modifications, applications, and embodiments 
within the scope thereof and additional fields in which the 
present invention would be of significant utility. 

FIG. 1 is an exemplary diagram of a wireless phone 10 
constructed in accordance with the present invention. The 5 
wireless phone 10 is includes an antenna 12 connected to a 
duplexer 14. The duplexer 14 is connected to transceiver 16, 
which is connected to a computer 18. The computer 18 is 
connected to a data interface adapter 20, voice encoding and 
decoding circuitry 22, a keypad 24, and a screen 26. The 10 
voice encoding and decoding circuitry 22 is connected to a 
microphone 28 and a speaker 70. For clarity, additional 
circuitry such as clocking circuitry and power supplies are 
not shown in the wireless phone 26, but those ordinarily 
skilled in the art will know where and how to include the 15 
requisite additional circuitry. 

In operation, the antenna 12 transmits and receives signals 
via the duplexer 14. The duplexer 14 facilitates sharing of 
resources of the antenna 12 between transmit and receive 
functions. The transceiver 16 includes transmit circuitry for 20 
transmitting signals such as encoded voice signals or service 
negotiation signals via the antenna 12 and duplexer 14. The 
transceiver 16 also includes receive circuitry for receiving 
signals such as service negotiation messages or encoded 
voice signals via another phone, base station, or mobile 25 
switching center. The transceiver 16 also includes downcon- 
version circuitry required to convert receive signals to 
digital baseband signals in preparation for processing via the 
computer 18. In addition, the transceiver 16 includes upcon- 
version circuitry required to convert transmit signals from 30 
digital baseband signals to radio frequency signals in prepa- 
ration for transmission via the antenna 12. 

A user may initiate a call by dialing a number via the 
keypad 24. The computer 18 negotiates a service connection 35 
with an available wireless service provider via the trans- 
ceiver 16, the duplexer 14, and the antenna 12. When service 
is established, the user's voice is input to the microphone 28, 
encoded by the voice encoding and decoding circuitry 22 
and transmitted via the computer 18, transceiver 16, 4Q 
duplexer 14, and the antenna 12. Similarly, received voice 
messages are decoded by the voice encoding and decoding 
circuitry 22 and as voice via the speaker 70. The data 
interface connection 20 allows software running on the 
computer 18 to be upgraded and/or changed. 45 

The computer 18 runs software as discussed more fully 
below for selectively tracking calls received and placed by 
a user of the wireless phone 10 and reporting information 
about the call such as call expense. The software provides 
user-selectable options such as filtering criteria, cost per 50 
minute, and address book category, which are displayed on 
the screen 26. The user enters information pertaining to each 
option via the keypad 24 and the software then reads the 
information. The software then tracks the incoming or 
outgoing call in accordance with the user-selected options 55 
and displays information pertaining to the call in an expense 
report, which may be displayed in approximately real-time 
as the call is transpiring. 

For example, in the present specific embodiment, the 
filtering criteria provide three user-selectable options includ- 60 
ing 'no calls*, 'all calls*, or 'category'. If 'no calls' is 
selected, then the software does not track incoming or 
outgoing calls. If 'all calls' is selected, then the software 
tracks all incoming and outgoing calls. If 'category' is 
selected, then the software tracks calls corresponding to 65 
incoming or outgoing calls that match a specific category of 
calls as set-up within an address book implemented by 
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software running on the computer 18. The software times 
each call and multiplies the call duration in minutes by the 
cost per minute option entered previously by the user. Those 
skilled in the art will appreciate that other user options may 
be included or some user options such as category may be 
excluded without departing from the scope of the present 
invention. 

Updates to the software may be made via the interface 
connection 20 or via files downloaded to the computer 18 via 
the antenna 12, duplexer 14, and transceiver circuitry 16. In 
addition, call expense information or other call information 
pertaining to phone calls tracked by the unique software of 
the present invention running on the computer 18 may be 
uploaded to an external computer (not shown) via the 
interface connection 20 or a wireless interface such as via 
the antenna 12. For example, call expense records may be 
uploaded to programs such as Quicken® running on an 
external computer (not shown) to further accommodate call 
expense record keeping. 

Although the unique software of the present invention is 
shown implemented in the wireless phone 10, those skilled 
in the art will appreciate that the unique software may be 
easily adapted for use with other communications devices 
such as laptop or palmtop computers without departing from 
the scope of the present invention. 

FIG. 2 is a flow diagram of a method 40 of the present 
invention implemented in software 40 running on the com- 
puter of FIG. 1. Those skilled in the art will appreciate that 
the method 40 may be implemented in hardware without 
departing from the scope of the present invention. 

In an initial configuration reading step 42, the software 
requests information from the user pertaining to the follow- 
ing categories: filtering criteria (F), address book category 
(A), expense category (E), cost units (U), cost is currency 
(C), and cost per minute (V). In the configuration reading 
step 42, the software also receives identifiers, if available, 
indicating if the call is a standard incoming call, a standard 
outgoing call, an outgoing data call, an incoming call 
waiting call, an outgoing conference call, a missed incoming 
call, a dialed number for outgoing calls, a caller ID number 
for incoming calls, an ID of a matching entry from the 
address book, and a time at which the call is placed. Those 
skilled in the art will appreciate that other identifiers and 
fields may be included in the user-selectable parameters F, 
A, E, U, C, V and the received identifiers. The identifiers 
may be received via radio signals or derived from pre- 
existing software routines 

The F criteria include three options including a no calls 
option, an all calls option, and a category option. The user 
may select one of the options provided by the F criteria. 

The A category provides a user- selectable option only if 
the selected F criterion is set to 'category*. If the F criterion 
is set to 'category', the A category allows the user to select 
an address book category. IF the user selects an address book 
category, the selected category is denoted as A for the 
purposes of the present discussion. 

The E category allows the user to assign a category to 
calls that are tracked in accordance with the selected cat- 
egory A and the filtering criterion F. For example, an 
attorney might choose * client calls' as and E category. 

The U category allows the user to select time units for 
which call duration information will be displayed. The U 
category allows the user to select either minutes or hours as 
the tunc units. 

The C category allows the user to select the type of 
currency to be used for purposes of expense calculations and 
call detail reporting. 
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The V category allows the user to eater the cost per 
minute or cost per hour based on the U category and charged 
to the user by the user's wireless service. By providing this 
option, a user need not remember billing rate after it is 
entered, which provides an added convenience to the user. 5 
Alternatively, the V category may be automatically deter- 
mined via messaging sent to the wireless phone 10 of FIG. 
1 by the wireless service provider. 

The operation and software implementation of electronic 
address books are known in the art. The address book 30 
software incorporated in the present invention provides user 
definable address book categories, which may be easily 
implemented by one skilled in the art without undue experi- 
mentation. 

Once the user is finished entering information via the 35 
keypad 24 of FIG. 1 pertaining to the above user-selectable 
parameters and options (F, A, E, U, C, V), the user presses 
enter and the software reads the entered configuration infor- 
mation. If the user wishes to later access and/or change the 
configuration information, the user may press a predeter- 20 
mined key sequence and software control returns to the 
initial configuration reading step 42. 

Subsequently, control is passed to a call-checking step 44, 
where the software checks to see if a call has not yet begun. 25 
If a call has not yet begun, control is passed to a 
configuration-checking step 46. In the configuration- 
checking step 46, the software checks the configuration 
information set by the user in the configuration reading step 
42 to determine if configuration information has changed. If 3Q 
the configuration information has changed, control is passed 
back to the configuration reading step 42. If the configura- 
tion information has not changed, control is passed back to 
the call-checking step 44. If in the call checking step 44 the 
software determines that a call has begun, control is passed 35 
to a no -calls-checking step 47. 

In the no-calls-checking step 47 the software checks the 
selected F criterion in the configuration information to 
determine if the 'no calls' option is selected, i.e., if F «'no 
calls'. If F ='no calls' then control is passed back to the 4Q 
configuration-checking step 46. If F <> 'no calls' the control 
is passed to a call-end checking step 48. 

In the call-end-checking step 48, the software checks to 
see if the current call has ended. IF the current call has not 
ended, control is passed to a cost-calculating process 50, 45 
which calculates the current cost of the phone call and 
subsequently displays the cost in a cost -displaying step 52. 
Subsequently, control is passed back to the call-end- 
checking step 48. 

If the current call has ended as determined in the call- 50 
end-checking step 48, control is passed to a data-extracting 
step 54. In the data-extracting step 54, information pertain- 
ing to the completed call is derived. The address book is 
searched to see if the phone number associated with the call 
is known or can be found among received identifiers. If the 55 
phone number of the other calling party or called party is 
found in the address book, then the name (N) of the party 
and the category (CI) in which the name was found in the 
address book are taken from the matching address book 
record or entry. If the party is not found, the fields N and CI 60 
corresponding to the name and category, respectively, are 
left blank. In addition, in the data-extracting step 54, call 
status (S), the phone number (P) of the called party or calling 
party, the time at which the call took place (T), the date (D) 
at which the call took place, and the duration (R) of the call 65 
are recorded. Subsequently, control is passed to a call- 
duration-checking step 56. 
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In the call-duration-checking step 56, the software checks 
if the call lasted 0 seconds. If the call lasted 0 seconds, then 
control is passed back to the configuration checking step 46. 
If the call lasted more than 0 seconds, then control is passed 
to a category -checking step 58. The duration of a call is 
rounded to the subsequent minute, for example, the duration 
of a call lasting more than one second and less than one 
minute is rounded up to one minute. The process of rounding 
up to the next minute is application-specific and may be 
altered without departing from the scope of the present 
invention. 

In the category-checking step 58, the software checks the 
user-selected configuration information to determine if the F 
criterion is set to category, i.e., F-'category\ If F <> 
'category', control is passed to the cost-calculating process 
50 and subsequently passed to a record-creation step 62. If 
F»' category', control is passed to a category-comparing step 
60. 

In the category-comparing step 60, the software checks if 
the category CI corresponding to the call is the category A 
selected by the user in the configuration-reading step 42. If 
A=C1, then control is passed to the cost-calculating process 
50 and subsequently passed to the record-creation step 62. 

In the record-creation step 62, the software generates a 
new record in an expense database implemented via the 
software. The record contains detailed information pertain- 
ing to the call including the category E, the type of call, such 
as 'telephone', the currency C, the name of the called or 
calling party N, the cost X, and notes corresponding to the 
fields call status S, name N, date D, time T, call duration R, 
and cost per minute V. The record may also contain infor- 
mation pertaining to the received identifiers such as a caller 
identification number, i.e., the phone number of the calling 
party or called party. The resulting record may be automati- 
cally displayed on the display screen 26 of FIG. 1 or may be 
stored so that the user may access the stored information by 
pressing a predetermined sequence of keys on the keypad 24 
of FIG. 1. Those skilled in the art will appreciate that other 
commands such as voice commands may be employed to 
access stored records without departing from the scope of 
the present invention. Control is subsequently passed back 
to the configuration-checking step 46. 

FIG. 3 is a more detailed flow diagram of the cost- 
calculating process 50 of FIG. 2. In an initial cost-parameter 
step 70, the software checks the current duration of the call 
as timed via a timer included in the software and obtains the 
cost units U parameter and the cost per minute V parameter 
from configuration information entered by the user in the 
configuration-reading step 42 of FIG. 2. 

Subsequently, control is passed to a cost-units-checking 
step 72. In the cost-units-checking step 72, the software 
checks if the U parameter is set to hours, i.e., U-' hours'. If 
U<> 'hours', then U«'minutes' and control is passed to a 
first cost-computing step 74. In the first cost-computing step 
74, the duration of the call R in minutes is multiplied by the 
cost per minute V to yield the current cost of the call X. 
Control is subsequently passed to a cost-outputting step 76 
where the cost of the call X is displayed via the display 
screen 26 of FIG. 1 in terms of the currency units C as 
entered in the configuration-reading step 42 of FIG. 2, and 
the process 50 is complete. 

If in the units-checking step 72 U»' hours', then control is 
passed to a second cost-calculating step 78 where the cost of 
the call is calculated by multiplying the call duration R in 
minutes by the billing rate (cost per hour) V divided by 60 
minutes per hour to yield the cost of the call. 
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Control is then passed to the cost-outputting step 76 
where the current cost of the call is displayed approximately 
in real time, and the process 50 is complete. 

Thus, the present invention has been described herein 
with reference to a particular embodiment for a particular 5 
application. Those having ordinary skill in the art and access 
to the present teachings will recognize additional 
modifications, applications and embodiments within the 
scope thereof. 

It is therefore intended by the appended claims to cover 30 
any and all such applications, modifications and embodi- 
ments within the scope of the present invention. 

Accordingly, 

What is claimed is: 35 

1. In a wireless device, a method of selectively tracking 
and recording charges incurred by a user of the wireless 
device, comprising: 

identifying when the wireless device is involved in a call; 

identifying a user-defined category associated with the 20 
call; 
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calculating current call cost as a function of call duration; 
displaying, on the basis of user-selectable features, at least 

the current call cost while call is in progress; 
identifying when the call is ended; 
recording final call cost in an expense database record 

corresponding to the user-defined category; 
adding the final call cost to a previous final cost value 

associated with the category to generate an updated 

value; and 

displaying, at user request and as a function - of the 
associated user-defined category, the updated value to 
facilitate tracking and displaying charges for the user- 
defined category. 

2. The method of claim 1, further comprising uploading 
from the wireless device at least a portion of the expense 
database for access by another device. 

3. The method of claim 1, wherein the user-selectable 
features includes type of currency. 
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